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ABSTRACT 

This report is based on a study of a fe« of the 
Bultidisciplinary enviroBental prograns in over 30 universities. The 
study was undertaken to discover vhat kind of prograns have been 
tried, vhich ones have been successful, ^nd how the federal 
governaent Bight encourage effective interdisciplinary . 
probleB-focnsed prograns. The report reviews the probleas that 
universities encounter in organizing interdisciplinary environaental 
prograns and reconnends that the universities develop new 

envi^nnental probleas. Two features are considered essential for 
probiea-^ocused prograns to be successful: ft) substantial or 
conplete control of the .faculty reward structure; and (2) freedon to 
be innovative in introducing course aaterial, educational prograas, 
work study prograas, and curriculua require aents for degrees. The' 
study indicates that federal funds being expended at universities for 
■environaental probleas do not encourage problea-f ocused 
Bultidisciplinary education and nay even discourage such prograais. A 
separate^ report included as an appendix. Federal Adainistration and " 
Support of, University Interdisciplinary Research, reviews the history 
of federal funding of interdisciplinary prograas. (PR) 
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FOREWORD. 

- ■ 

: ■ ' ■ ■ ' . . I ' • 

The colleges and universities of the United States have contri- 
buted in many ways to the growth of our, country and the solutions of 
its problems. Through the Land Grant College Act, Schools of 
Agriculture and Engineering, Schools, of Public Health and the recent 
Sea Grant Coll.ege Program we have found ways in this country to 
utilize our colleges, and universities in realizing our national aims 
that are different from those found elsewhere iu the world. The 
report concludes that there are many at the colleges and universities 
both faculty and students, prepared to devote their effo^s to the 
solution of the complex problems of environmental quality. I feel 
certain that, this is the case. The question then becomes, in what 
way can we encourage them to join with the Federal Government 
and the society at large in seeking solutions to these problems? 

While stodying the existing programs described in the report 
the authors had an /extensive discussion with* students as well as 
faculty and administrators. The enthusiasm of the student parti- 
cipants is particularly interesting and suggests that there are many 
among the student generation who can employ their concerns, about 
the future of our society in useful ways in programs of the sort 
described. One of the authors of the report is herself a student 
and the report illustrates the serious and cogent work such young 
people will do if given an opportunity. 

I find particularly interesting the suggestions of interaction 
between universities and the Federal Agencies in a common goal ■ 
to improve the quality of our environment. '!l^e importance of 
the goal recommends serious consideration of the report by 
everyone. ' / 
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Highlights ajid Recommeirdations 



, Concern for the, serious and complex problems of environmental 

degradation is constantly growing. All elenaents of our society 
share these apprehensions about the future'. At the same time our 
national wealth,* resources, and technologipal abilities should per- 
mit the nation to choose from an incredible variety of future options 
for the quality of our environment and the idnd of life we. live in it. 

The colleges and universities of. the nation constitute a powerful 
institutional resource for education, research and open discussion 
of OTxr problems and opportunities. At present, except for the prophets 
of environmental disaster, little of this open' discusaion of our future 
environmental alternatives seems to. take place at the colleges and 
universities. There is a national. shortage of broadly trained pro- 
fessionals tc^ deal with envirozunental problems. This report is a 
study*of a few of the vigorous multidisciplinary program's atuniyer- ■ 
sities. The aim was to discover what kinds of^.rograms have been 
tried, ones have. been successful, and how the federal govern- 

ment might encourage the promising .efforts. 

Extensive discussions were held with facvilt)^ students, admin- 
istrators and interested people from outside* universities about 
multidisciplinary envirohni^tal prografhs. Detailed on-site studies 
were made of six programs. We found that there do exist some 
very exciting and promising programs. Many of these programs 
face opposition within the university and .all lack a stutable funding 
mechanism. We conclude that two features are essential for such 
problem focused program to be successful, (although they alone 
cannot guarantee success): 



1. Substantial or complete control of the faculty reward 
structure and 



Freedom to be innovative in introducing course material, 
educational programs, work study programs, and currictiluin 
regioirements for degrees. i ‘ ' /i 



2 . 



We found the student participants in these programs to be 
enthusiastic and absorbed in their work. An unexpected finding 
was that more than half the students in such problem focused 
programs have held jobs for some years and have returned to the 
university to seek out these multidisciplinary programs because 
their earlier \iniversity education did not satisfy their requirements. 
It is our feeling that problem focused programs of the sort we 
examined provide the opportunity xxiany students seek for an education 
relevant to society’s problems, yet thoroughly professional. 

We foxind that federal funds being expended at universities for 
environmental problems do- not encourage problem focused multi- 
disciplinary education and may even discourage the establishment 
of such programs. The appendix "r eviews the history of federal 
funding of interdisciplinary programs and we have concluded that 
new directions are-S’equired. ' .« 

We b?ve therefore recommended that the Federal Government 
assist in the formation at colleges and universities of Schools of the 
EnviroTiTTient answering the above criteria. Their common 
purpose should be problem focused education and Research directed 
toward people’s need and desire for satisfying life in pleasant 
surroundings. The histoirical examp le of schools of agriculture 
and schools of public health illustrate that such efforts are far from 
unprecedented. Initially such a programrwould cost approximately 
twenty million dollars, some of which could be transferred from»; 
existing programs. We recommend further that initial funding be| 
done by an ad hoc group drawn from the interested mission agencies 
arwl the National Science Foundation and operate under the policy 
guidance of the President's Environmental Quality Council. . 
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THE UNIVERSITIES AND ENVIRONMENTAL QUALITY -- 
COMMITMENT TO PROBLEM FOCUSED EDUCATION 



Introduction 



We,., as individual people, are immersed in our environment. 

We can change it but we can never escape it. We perceive it most 
often'as physical and biological surrovmdings and, somewhat less well, 
as cultural eind social surroundings. The growing public concern about 
, thjs degradation of our physical environment and the hazards to our bio- 
logical environment is obvious and will not be detailed further. Pro- 
phets of environmental disaster on every hand are quite ready to con- 
flict us -collectively or individually through a house of horrors of possi- 
bilities for the immediate or not very distant future. Many of the out- 
cries of the young and of the minority groups relate to the environment 
and the quality of life as compared with v?hat these' groups intxzitively ' 
feel are the possibilities for this cotbitry at this tirrie. That the concern 
is much more widespread can be ascertained from the response of the 
stable middle part of society tp such issues as the Santa Barbara oil 
spill, transportation of dangerous 'materials, or the use of pesticidei. . ^ 

A very serious risk is that we may follow some few of the traditionally- 
xxiinded engineers and eqiiate environmental quality with pollution abatement 
Tf pollution were brought under control 2ind clean air and clean water. 
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became a reality it is doubtfxil that the malaise about the quality of 
life would disappear. In any case, a pro^am based only upon 
taboos-- a program-stating that "Aou shalt not pollute*'— has very 

* ** J 

limited appeal among all the alternative futures that may 

possibly await us. We have intervened in the environment whether 

*■ 

^ we wished to or not and our only real hopes lie in deciding how it 
is we wish to live and inquiring whether we can achieve it or not. ^ 

The case is summarised by Hans' Gaff r on, one of America's 
leading biologists, in a recent statement. "This restless urge to ' 
mold a world according to his, unfortunately quit*e>li^ted,' imagina- 
tion - this force has pushed man himself into a corner from which 
he must now try to liberate himself. At the moment it looks as if 
stupidity and meanness, combined with t^e forces of technology, ^ 
are going to win the race towards cultural extermination before- 
reason has had a good chance to discover the best way to reverse 
the trend* ^ ■ 

To end and reverse the degradation of piir' physical and bio- 
logical environment, to identtfy the alternative fnture options open / 
to our society, and to define the common-elements of the kind of^ife 
to which our socie^ aspires Will require strenuous efforts by all ^ 

/the people and mstitutions of the American society. This report is 
a brief- but intensive study of the contributions that can be made by 
one of these institutions - colUges and universities of the United State 
■■ • ' ■ - -■ ■ ' 8 ■ ^ • 






Education has always played a central role in the American 

dream, and the many and varied uses we have made of our universities 

illustrate society's faith in education. Of all subjects,, it is easiest' 

to get firm and solid opinions concerning the education of the yoting 

from all members of sociei^. It should be noted that within the 

next few years more tham £^ty percent of the nation's young people 

will attend colleges and universities at some time. If we are truly 
♦ 

concerned about the quality of environment and quality of life this 
concern must be illustrated and participated in by our educational 
systezn. 

It is patently obvious, but bears repeating, that the problems 
and opportunities, related "to our environment in a growing and 
increasingly technological society are multidis ciplinary as viewed 
from the traditional dissection of knowledge^ engineering, and 
action it^o academic disciplines. Many of our most serious problems 
have arisen because narrowly conceived teclmological improvements 
have failed to take account of side effects, deleterioiis. or otherwise, 
which inevitably accompany a widespread technological chang^^n 
society. The question then, for universities,, is how to pursue molti- 

. i ■■■■ ’ ' 

disciplinary education, multidisciplinary research, and a wide 
ranging discussion of our human problems irrespective of disciplinary 
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bovindaries or professional descriptions. -In a_g^a5rj_^e use of the 
^ord "multidisciplinary” b^rays the history of the problem*. We 
are talking about the approach to and the solution “for problems and 
not about the. scientific disciplines which can bring to the problem • 

♦ 

sorr±e. important khp-wledge or evidence. ' v 

.■ Problem Focused Activity at Universities .. . 

,< In popular discussion of hpw to solve, our environmental problems 

the space program or, less frequently^ the success of our efforts to 
solve' technical problems during "World War II are cited as models. 

Tor the universities neither of these examples is particularly rele^nt; 
the World War II efforts were ^nducted' Tinder a suspension of the 
university "rules" in which everything was put aside in favor of this 
consuming effort with the idea that normalcy wpuld return when the 



war was finish^Cas indeed it did for the most part. The space 
program has been primarUy an effort of the Tederal Government and 
industry with important, although m64.est, contributions from the 
universities. MoVe appropriate examples of ways that universities 
may contribirtc to the solution of society’s problems rnay be found 
in the areas of agrh^jlture and public he.alth. Although these problems- 
are somewhat simpler th^ the complex problems surroWing the 
environment and the quality of life, these effofts,'.persisting for - . 
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fifty to one hundred, years, are more nearly comparable to the 



kinds df problems we face in environmental qjiality. The schools 



of agriculture, established undei- the land. Grant CoUege Act of 
1862, hav^ been successful in terms of their original purpose 

w' ^ 0 

' beyond anyone's wildest dreams* The schools of agriculture, together 
with the agricultural experiment stations and the county agricultural 
agent program have increased agricultural productivity to the point 
where it, too, is a problem. The gains ih'public health to which the 
university schools of public health 'sind medicine m^de important 
contributions are too well Known to require recapitulation. What is ■ 
perhaps most impressive is that these units of universities have always 
had reputations of being second rate intellectual efforts and, like all 
prophecies, repetition of such^tatements^is self— fulfilling# That 
they succeeded in spite of this is a remarkable accomplishment. 

The common feature of both of these efforts is that they are problem 
focused. ' 

' i ^ 

It will not be easy to b^in new problem focused programs at 
u ni versities, despite the need for trained professionals and the 
.seriousness of the problems# Dr# J# Kenneth Hare, Professor of 
Geography at tibe University of Toronto and former President of 
the University of British Columbia, commented on these difficulties / 
in an open letter: 

■ 11 












"Let me start, then, with the question of environmental 
sWies in a modern University. We all know the cons er>^tive 
quality of such p^ces, where nothing can easHy be done for 
either the first or the last time. The status 31^ is defended^ 
in depth by the vested interests of a large number of able 
people. Among these. interests are those of the traditional 
departments and the largely analytical disciplines they profess. 

Also strong are the nximerous special institutes and centers 
that have got started in spite of the resistance of the departments. 
When we propose to start up a broad- spectr\im,^^ynthesizing^ 
effort like environmental studies we- run full- tilt into all these 
vested interests. 

"We also bang ourselves against the clan- spirit of the traditional 
faculty groupings. Hurnanists, social scientists^nabiral scientists, 
a:nd professionals like lawyers and engin3,era' may fight like cats 
within the clan, but they close ranks -and hitch Up their kilts 
when someone questions tl^ir-ipy'aities. . E^ronmental studies 
have to involve man^ofHhese, clans, which are not used to com- 
bining in the viay xeqiaired. If we suggest, as I do, that some of 
^em - notably the humanists - may be- utterly transformed by 
such combinations we alariii the timid and anger the Tories 
among tliem* 

-"But the greatest hazard in our path is inherent in Lyndon 
Johnson's acid query 'Therefore, what? ' which he threw at a 
group of professors who had just briefed him on fee -Middle 
Eastern situation. The political interest in the environment 
demands proposals for action - on all time scales, from the 
immediate assault on pollution problems and ofeer festering 
sores of today, to the long-term reconstruction of socie:^ m 
a better relation wife environment. At present we are not 
equipped to make such proposals. We are not action- oriented, 
on every campus there is a dead-weight of opinion that 
regards action- oriented, programs as hostile to the academic life. ... 

"I must also stress the incorripetence of fee established disciplines 
to tackle society' s real problem. What we mean by a«tiiscipline 
is an agreed tested body of method - usxially analytical - that we bring 
to bear. on problems of our own choosing . The essence of our 
thinking is that we cannot tackle problems feat don't fit the com- 
petence of our own discipline. It's true that we constantly try 
to enlar^ that competence.' Confronte^_with a new problem, we 
spai^^no effort to improve our methods/'X^j^ if we don't succeed, 
w<^n't tackle the problem, and we tend colleagues 

who try. " • ^ 



The Design of tiie Study 
What Has Been Tried? 

It is not the function of the Federal Government to order the 
\xniversities to xmdertake specific programs. It is idle to pretend. 
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however, that federal funding policies do not play a very large role 
in what happens and, equally important, what does not happen at 
universities.-^ The response to various funding programs of the 
government in defense, space and a variety of other areas -have caused 
universities to erect a wide variety of institutes, centers, and pro- 
grams to respond to the available funds. * In most cases these 
institutes have been largely paper structures and their impact on the 
uni versities and, especially^ on the students and the public discussion 
of the issues surrounding the work has been negligible. Curriculum, 
facul^ rewards, and most of the research has been controlled within 
the departments representing the narrow academic disciplines. 

These departments grow narrower and more numerous year by year 
as the advance of modern science results in increasing speciarizatioh. 
These institutes and centers contrast strongly with the history of 

agricidture and public health in which curriculum, faculty,and research 

/ 

were centered in schools that were nearly autonomous. 

TMs study set out to examine the range of institutional arrange- 
that have been tried in dealing with environmental problej^s 

13 
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and to determine, as nearly as possible, which kinds of arrange- 
ments have proven to be successful. We return at the end of the 
report to inquire how the government funding policies effect 

Tjjiiversity work in the environmental area. It is impoirtant that 

/ ■ 

funds made available to work on environment quality problems be 
supportive of those efforts likely to result in success, and equally 
important that they are not wasted on the kinds of efforts that have 
already proven to be unsuccessful. The urgent and long term needs 

.M'. ' ' 

to examine the quality of our environment and identify what alternative, 
futures may be open to us suggest that a vigorous program comparable 
in vision to the I,and Grant College Act \^^uid be extrX(iely important 
if there were any chance whatever of 'Success, \ 

- 'Society, through its 'govermiient, does not deal in academic 




disciplines. It deals in 



problems and opportunities. Society has a 
right to expect, V^s a part of the educational process, discussion of 
the prominent is;sues, p|roT^ems and opportunities ojtthe day/ and train- 
ing professionals who can deal with these problems on^ professional 
level. ^ second function of the'^'universities is a. prominent r olefin 
the i 7»g r^ange public discussion of alternative ^ti:^es. Many of> 
our government policies, now conomonplace^ have originated in 

acade^oaic discus sjions ot ah earHer generation. / Yet^ , eiccept for &e 

- ■ ;/ :! ■ - 7 ' ■' ... ' , 

doomsayers, discussion of possible future environments among 

/ ii I ^ ■ ‘ 

t]^ world^s acad-einic cpmmumty' is surprisingly ^muted. ^ W not 

/ have ^offered to us the yarietx^pralteriiatM may be possible. 






I 

takes place. As a result of prpposals, awards are made. 

At tltis point a decision must be made on where the integration 

< ^ 

of results is to tak^ place. It may be that a strong agency tech- 
staff feels capable of performing tlie integration^ or it may 
- l>e that tile integration is left to the university. In either case 
certain problenis can arise*. The basic one is the *^freezing** of 
subject area around the original rfp, the choice of which task 

r " , 

may have been made by.^yarious routes. The choice can become 
obsolete very rapidly, but the response of the agency may be very 
slow* TJniver sitdes, too, have: not b>een overly responsive to the 
traditional r^ for various reasons* The agency writer of the rfp 
may hot'^express his desired in terms the university investigator 
can understand* F^rtiiei^ tixne Tiinits are very di^^cult for 
universities to meet* The proposal lead time is* frequently too 
short for the typical university to meet and the detailed checkpoints 
^IS'Ced on various segments of tiie rfp do not recognize the nature 
of the university -operation such as use of graduate students to 
assist. in the research, etc* , which make attainment of deadlines 
diffi cult indeed* TOiese factors are recognized in the xinsolicited 
p^^oposal technique, but the interdisciplinary programs so developed 
^ 



1 T 



I include here,, top, in spite of my category unsolicited proposals 
submitted as a result of -avowed agency interes(^t in a given subject area. 

ex^n^le, -research in ar^easrpert^ the understanding of cancer 

takes" piace"'tiirough tinsblicited proposals, but only those proposals 
having soixie relevance to. the <^ncer'problejsMLre funded* 
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^ V 

Finally, the integration of results requires a strong agency 
sta^, a condition which can lead to active conapetition for agency 
funds between the agency staff and- ^e solicited (or unsolicited) 
contributors. On the other hand integration at the university 
implies a very deep understanding of agency iiftent--a condition difficult 
to attain when the rfp is written in semi- isolation from the university 

■y 

asked to perform the task. 

Agency on— site Esctensions ^ 

Varioris agencies have, from time to time, set up wlmt amoimts 
to an extension on or near a university campus. The size of the 
extension may range from one professional staff member to a 
complete laboratory staffed by civil service personnel. The aim of the 
extension's Activity. is fairly well defined, and well integrated with the 
mission of the agency. The desired result is to mingle with the 
university staff and its graduate students with agency staff in order 
that these university resources might be pxxt to use in the pursuit 
of the mission. The Tiniyersity personnel are used on a hired basis 
■ for varying periods of time - a summer, a year, part time, etc. 

The restalts achieved are collected and packaged by the agency 

extexLslon sta ff s \. 

Considerable flexibility is. available \inder this plan. For example, 

the employment procedure ini ght involve a direct payment to the 

individual, payment to the university for part of a faculty member's 

l.B> ' 



- u - 



tiine, or the usual grant or contract administered at the local 
level. In short, the techniques that have been used have depended 
primarily^ on the ingenuity of the local management in the per- 
formanqe jof the task. 

There are difficulties in this arrangement too. What, in 
effect, is done is the supplying of a mangement structure aimed 
2-t carrying out interdisciplinary research, a management structure 
which it is supposed the tmiversity lacks. . What might happen is 
the co nfl ict of trwo stx*uctures, neither one of which has been fully 
developed on the college campus. Strangely, there seerre to be 

considerable support for the establishment of such organizations 

' ^ 

on college campuses, and a feeling in the agencies that the existence of 
this sort of stnicture might interfere ,with the academic organizations. 
The tendency of organizations to grow without good reason for 

growth has been noted as a drawback to the implementation of the 

‘ ■ — '■ 



^concept ^^^and^onoe-a^gSiSr^So problem of creative monitoiing comes 

’ 'k. 

to the fore. The agency management must distinguish between 
growth for growth's sake, or growth necessitated by greater Unde 
standing of the problems and possible solutions. The funding of 
such unite also, most likely, involves interagency cooperation 

-V ■ ’ ' ■ 

toward an overlapping goal, a difficult things to achieve at best 



and particularly diff icult. in times, of static budget. 
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Finally, we tried to examine the present participation of the^ 
government through its agencies or .individuals in the interchange 
with the universities - facxilty and students - in consideration of 
these environmental problems. The leavening effect of stude^s 






and others participating in «se government l>as been aptly^^demon- 
strated by the Executive Intern and White House Eeliow programs. 

The contribution federal officials co^dd make to the educational process 
of l^ulty and students at universities through brief participation there 
should not be overlooked, and the rejuvenation o^ jnan from an 
operating agency worn down by long work* on persistent and difficult 
probleifis should stimulate th^gencies involved. 

These are ambitious objectives for a brief study and we have not 
achieved them to our -complete satisfaction. ^Nevertheless, in what follows 
we think we have reached! some important conclusions. We consider 
of ihe essence; therefore we urge that prompt acti«^ be con- 
sidered and that the problems pimply not be studied to 4eath. 
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Institutions for Study 



In order to examine more closely vvhat has actually been tried 
at universities, we first attempted to ascertain which institutions 
had innovative programs. In this effort we were helped by a 

of people, but particular thanks are due to Mr. Richard 

^® Legislative Reference Service who, with the kind 
agreement of Congressman Emilio Q. Daddario, made available to 
us the results of a mail survey of over two thousand colleges and 
xiniversities in the United States. Of the large number of returns 
received from this g.uestionnaire relating to programs in the 
en?d^onmeht, we exanxined about two hundred in detail which had 
been selected by Legislative Reference Service as having some 

T 

program or plans. This screening process enabled us to be 
reasonably certain that we had not neglected some very exciting 
and unusxial programs. Subsequently we talked to facility and/or 
administrators in multidisciplinary programs in more than thirty 

universities. Some of these programs and their institutional 

arrang®ments were quite interesting and almost all have their 

N. ■ - - . ■ 

own specia:L features. 



WeNaaade site visits to the si 



IX umversities . We do not feel 



that a larger number of site visits would have substantially 
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changed our conclusions at this time. In addition, we’ ha/ye • 

. - * “I 

talked at length witK various officials of the- Federal Government 

' I 

concerned with rriultidis ciplinary programs including I 

j 

representatives of the National ♦'Science P'oundation, the | 

National Institutes of Health - OPublic Health Service. National 
♦Aeronautics and Space Administration, and the Department of Defens e^ 

We have talked wath and received opinions .from a variety of other 

' \ - - 

.non- government people, including representatives of the National 

Student Association, the Ford Foundation, RAND, the National Council 
on Education, and the Conservation Foundation. The opinions 
expressed hy these noany individuals and the written material which 
they have sent us have contributed to the formulation of our 
conclusions and-ideds. . 



V 






Results of the Study 



Ins tituti ohal Ar r angimients 

At almost every iiniversity and at most colleges there is an 
incredible noimber and variety of interdisciplinary institutes, centers, 
and programs on almost every subject of human interest. At one 



major university we- coimted 157 



such freestanding.,Jnstitutes and 



centers, and at another major university 126. While the rosters of 
these Institutes and centers are frequently impressive, in reality 
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they most often focus around one or two men with an idea and an 
interest which gave birth to the center. Most of these institxxtes and- 
centers, have in common that they satisfy neither .one of the criteria 
mentioned above -- that is, they have no influence over the faculty 
reward structure azCd little or no izifluence over curriculum. 

Research dcme tinder the auspices of institutes or centers is most 
frequently done .within existing departments^^aLd it is only the sum 
of research that is interdisciplinary because'each individual project 
is divided into the disciplines and pursued independentiry. ' This' 
widespread and pervasive experience with the "i>aste-on*' institutes is 
u nim pressive, and it is clear th^ii^-this kind of institutiozial arrangement 
siipply does- not work at universities wishes to. educate new 
professionals, to involve students with the topical material, and 
to have free- ranging -discussion across disci^inary boundaries 
take place. - ' . ' ^ 

Of the six programs we examined in detail, two ‘of them had tiieit 
origins in city planning and urban studies efforts, two of them had 
their origins in sanitary engineering and, to ^ lesser degree, 
civil engmeering, _one originated from a combination of biology, 
©H-Sisieering and public health interests, and one grew from, dive-rse 



sources mostly in engine^^in^T^ Those ^^rogran^ having their' or igms 
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iti~er^iTieering still exhibited a Wrong att^-clirrieht jto the engineering 
schools and had as their principal features strong science and 
engineering together with operations research and systems analysis 
efforts- Prograrris originating in urban stodies contained a much 
larger element of social science involvement extending well beyond 



economics into psvchology, sociology, and other areas. Several of 
the Xerograms were connected with schools of public health and 
I'Txedical schools, although in most cases this is a some>^^at uneasy 
^relationship at present 'and no profes sional medical peoJ>le seem to 



be directly involved with the program on a continuing basis. There 
were minor contributions to sorhe program-s from profes sional - 
schools of public adrninistration, law, and industrial relations- 
Most of the prjogram leaders hoped for further involvement and 
indicated some enthusiasm on the part of the profes sion'al schools, 
Lach of.fui^s was most often cited as the reason that the arrange- 



inents had' not proceeded further- A disturbing note was the lack 

■of hvimanists with these programs. Since perception of our environ— 

ixient is dependent so. strongly on our ideas of aesthetics, ‘‘^social aspir 

ations, and beliefs, it seems important that humanists be mvolved in 

’ ’ - ■ - ^ 

consideration of the environment* : Again, many program directors 





felt this need and hoped to add hiimanists at-a late.r date. ^Particularly - 
when other ^oimtrie6 are considered, it is essential that hximanists 
be involved becanse foreign cnltnres frequently do notregard their 
environment in the same way that Western cultures do. 



.The formal ihstitutiona'l structures of these six programs diJEfered 

t . I 

considerably: one was a Center, one an Institute, one was a Program., 
one was a Department, one had np name but was centered aroimd a 
department, and the least effective one had no name but inc l u de d^ a^^.,..^.-^^ 
center and involved members of several departments. What all of 
the effective programs shared were the two features mentioned above; 
they had substantial influence .or complete control over faculty hiring 
and subs-equent promotion and rewards^ and considerable flexibility 

J t 

an introducing new course work and curricula, and flexible degree 

i 

“ ^ ^ . 

programs ^for students working in the problem areas. In most cases 

they also bad the direct interest of one of the more senior admin- 
istrators of the university who frequently had helped foster the program 
and who almost always helped to provide both resources and protection 
from traditionally minded faculty members. 

It seemed obvious to us, and was mentioned by at least one of the 
program directors, that possession of their own resources and con- 
siderable^iifluence in the facxil ty and cur rict^iam areas made for a 
more harm^^ous relationship with the traditional departments and 
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schools of the university. When the program was in competition^r- 
the scarce resources of the Tiniversity, the traditional departments 
were frequently arrayed in opposition to the problem focused programs 
or institutes. The departments of the traditional disciplines did not 
actively support these programs. There were individual participants 
from the departments interested in and actively participating in the 
programs, sometimes with part of their salary paid by the program 
and sometimes not. But there was almost a sense of conspiracy among 
these participants as if problem oriented programs were somehow 
at odds with the purposes of thei:? discipline departments. 

' The physical plant provided for most of these efforts, except 

f''-; , \ 

for that one which, was a department, were generally makeshift and 
somewhat inferior and frequently scattered widely over the univ^-ar^al^ 
campus. This was noted“as troublesome. As many of theprogram 



directors pointed out, multidisciplinary efforts thrived best if the 
participants were in fact brought together on a regular basis so that 
t h»y ^ccus-^ om ed to conversing with one another. One — 



program at a major university had provided extensive quarters for its^ 
multidiscipHnary effort but the program wa§ sufficiently new that we 
did not elect to examine it in detail. - No doubt the newness of .the f 

programs has, in some cases, prohibited any eHorts to provide more 
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suita.ble accommodation in some central location. That the programs 
remain as vigorous as they are without central accommodations is 
a tribute to the streng^th of the ideas. and the vigor of the participants. 

These programs and efforts are problem focused efforts as 
contrasted with the discipline and methodology focus of most 
university departments. This has deep and comprehensive implicatiohs 
for education, for faculty, and for the ultinaate goals of the educational 
institutions themselves. It is a mistake, however, to think that they 
are unprecedented. We have already cited as examples the schools 
of public health and the schools of agriculture. There are other 
arialog^es to be drawn to the professional schools of business, medicine, 
and law. At the universities we examined, the programs focused on 
a broad range of environmental matters,, but within thid general frame- 
work — somewhat vague and all-embracing — centers of intellectxaal 
activity grew up around the interests and abilities of the people who 

were there. This is appropriate and it would be a mistake to try 

■ ■ /^ 

■ And mold all -t h a^ega nstitations towa r d some particu ian^urpose. 

Any -hope of eventual success in solving our problems in environmental"' 
quality reqxjires a great variety of specific problem focus, .style of 
activi^. The institutions at which such efforts are inotinted may 
require somewhat different specific institutional arrangements. 
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...We came tO' conclude only that problem focused efforts bave-an 

appropriate' place lb educatibni that tbe places" we visited wele 

vigorous and promising, and that the two criteria mentioned abbve 
are essential for any hope- df-aucces« even though th^sy cannot 
giaarantee it. 

In the covirs^ of our study we had an opportunity to exarnine a 
report by Eric Jantsch of the OECD entitled "The Emerging Role of 
ihe University. This study was nrepared during a year-long 

stay at ^ Massachusetts Institute of Technology and represents con- 
siderable/ stud^ and conversation about the future .of -American 
universities. We found this - study to be particularly thought-provoking 
and agree with many of its conclusions. Tn terms of institutional 
arrangements, the foUowing chinments by Jantsch axe indicative 
of what yve felt to reflect the motivation and aims of the best programs 

we have seen, in operafxoni ~ • 

” We are living "in a world of change, voluntary change as well 
as cliarige brought abcmt by inoentihg pressures outside our 
controls -Oraduaily,Vwe ar e learning to distinguish between 
thexh. We^^engineer change voliontarily by pur sxxing growth 
targets along lines of policy and action yrhich tend to rigidify^ 
and thereby preserve the stip^ctures inherent in our social 
systems and their' institutions. We/io hot, in general, really 
try to change the systems themselves- However, the very 
nature of our cohservative, linear actxo^ change puts 

structural change oh the systems, and 



xnc 



r easing pressure for 
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in particular,^- on institutional patterns. | 

"Wo axe baffled by the sudden appearr.uee of such pressures for 
change ih the educational sys-tem, by student unrest, and by the 
notion that the current bypetofe'educatioh niay no longer he relevant. 

We axe coiifase^ By the degrading "side-effects of technology on the 

- ■ ^ " 



' ^ • 



■\ 




systems of human living, in cities as well as wi^in the 
natural environment- And we are ridden with doubts\ about 
the effectiveness of decisiomnaking processes dominated 
by short- rajj^ and linear thiifking and about the piecemeal 
and passi-v^ way in which scientists and engineers respond 
to them- 'Throtigh its three functions — education', research, 

and service the university is deeply affected by all of these 

pressures for change- To live with them, to absorb th^m ' 
and even make use of thom., requires a 'new purpose and\a 
new structure for the^university. 



•'Throughout this paper, the belief is held and substantiated that 
the disruptive forces threatening the university -- and, indeed, 
sdd&ty itself' — — may be expected' to act as cohesive forceis, pnce'a 
nimober^of strucpiral changes have been introduced, both within 

1 -'the unf^^er sity^anii in its relationships with society at large and 
with the various (elements of the surroiinding comnaonity. 

"It is necessa^ to deal with causes, not symptoms- The 

general concern over the smiversity, and above all the students' ' 
concern ci^nuot be resolved with patchwork and compromising, 
shock-absorbing strategies- There are no clear-cut problems 
to be solved — — tiie classical single-track and sequential problem- 
solving approach itself becomes meaningless today- This may 
come as a cxdtural shock to our pragmatic and efficient society, 
valTiing. nothing higher than 'know-how'," 

Faculty ^ 



W)e talked to a great inany faculty members at, the ‘six universities 
we visited and a good many others in Washington- It became obvious 
that there was a fundamental difference in career goals >between those 
associated -with problem oriented programs and the more tradifional 

n'." * , 

faculty devoted to disciplines. One znan wife particular technical 
preparation may choose to devote himself to the uncovering of new 



knowledge in ^^e traditional academic mold and the improvement 

27 
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of his^scipHiie while another man. with precisely the same pre- 
paration inay devote himseH a broad^roblem area. This 

difference of attitude is institutionalized in a traditional academic 
department so that, even though individual members may have 
interests in problem areas, Vfce sxim of the department has a 
strong vested interest in preserving the study of the discipline, 
the improvement of methodology, and the pursuit of new knowledge 
wher^eATer it ma.y lead* 

' Basic research is not a continuous process but rather a continuous 
succession of choices. Will I follow this direction or some other 
direction? A problem focused man will take that dirednon which 
he expects, rightly ox wrongly, wiU. lead closer to the solution of 
problems in yrhich he is interested, .whereas the man devoted to 
the uncovering of new knowledg^ will take that directi07i which^e 
finds most interesting. As scientific knowledge accumtalates and 
academicals ciplines fractionate into ever narrower professional 
specialities institutionalized -differences between these two 

fundamental attitudes become- clearer and more irreconcilable than 
ever- Several faculty members we met emphasized, Ihis basic 
difference in career goa^^ When problem focused programs were 
' clearly separated institutibhaUy from those with discipline goals 
the fa cralties got along better, -talked more freely toge-ther, and 
gl^^ren worked together on sbrne sp^4^^c topics. The uneasy 

/ -: --r'as . 
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relationship which exists between the two goals is clear from 
pj^a-ctices. K the chairman of a discipline oriented 



department xs faced with the choice, of two men, one wilii a 
problem focus and considerable e^erience, an^ the other 
■wtai a narrow disciplinary orientation and much accomplish- 
basic research inhis specialty, the chairman will 

■T* ' c- 

iiivariably ciloose tile la^er* 

The ew a. t ds of the s-cademic profession have been 

most commonly given to those with a discipline orientation and 
perhaps this is appropriate. We found that the faculty with a problem 
focus were not especially concerned about this kind of academic 

and reward structure; but for obvious reasons theywere / 
conscious of the university reward structure including appointment, 

pronciotion, tenure and salary levels. There may well he some men'| 

1 

who would lilce to pursue hoth kinds of activity; how'ever we are j 

skeptical that either activity can survive xinle.s s it has a corps of 
dedicated people clearly identified with it and who recognize one or 
the other as their home base. ; 

Many of the faculty members associated. with these problem fochsed 
programs have had eaperiende in govemr^nt, in industry, or in othbr 
3-ctivities, Thxs contact seems .especially valxiable and ought 
to be encouraged by any such programs that are initiated. Outside 
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people who came ih as instrurtor ^om time to time seemed also to 
be useful. In one such program the xnayor of a major city was 
coming to learn as well as teach in the program, 

•phose* faculty associated with the prcblem. focused programs 
numbered more engineers among ^eir members than any other 
collection of professi^i^, although there were biologists, physicians, 
economists and other social scientists, and a sprinkling of professional 
people such as lawyers in som^ program*. In our opinion most of 
these people were extJemely able. Many of thern are among the 
leaders in their field. | In some' cases this could be ascertained by 
their academic standing in their, disciplines at the time they elected 
to engage more strongly In problem focused work. In other cases 
the evidences were practical ones. For example, one .man was 
actively pursTiing game thebiry as a method of discovering how different 

groups in the society thought governrn^t poHcy was made. The 

evidence of his ability in the^ff eld was that an incr edible variety^ of city 
'and local government agencies <and 26 foreign countries) have 
attempted to hire him as an, advisor. He now has to decline most 
such invitations because-he simply does not have time tp pi^rsue his 
own work nor his intexe-sts in educating-his students. Other similar 

■ • . / ■ • ’ 30 \ * . V,; : , J\-,. 
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e-:^mples coxxld be cited. The programs that had been going for 
some length of time seemed to attract considerable project support 
from industry and government at state and local levels. This is 
direct market place evidence of the success of these programs. 

It would be a mistake however to attempt to run programs perrt^nently 
on specific project support if, as we belxeve, the society as a whole 
has an interest in the educational aspect and the free discussion 
aspect which are not served by the short term problem focus 
usToally supported by industry and local governments. 

I^roblem' focused work is admittedly dif&cult. It requires multi- 
disciplinary efforts or, as one student put it, ”adisciplinary. A 
nuinber of impediments were proposed to us from time to time by 

discipline oriented faculty. Fo"r example, it was suggested that 

- c- • - 

faculty will work across disciplinary lines on projects if money is 
available. While it is true lhat in times of tight money supply faculty 
xxiay look eagerly toward any moneys that are available, it is not 
true that one can simply bring members of different disciplines together 
and immediately expect successful joint efforts. The most successful 
efforts were azxiong men who had spent some considerable time 

working together. 

- . 

XHose trained to different disciplines develop a collection of ■ 
technical termsV ways of approaching problems, and analytical tools 
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which differ more .in description than to sub&tanc^. In the m5st 
successful prograjns a. coiximon language Had -^ie-vel oped after some 
length of time. However the language pro blem was solved, it was 






not solved instantaneously by bringing together a variety, of 



disciplines. After a core group has developed a common lang^ge 
it is much easier to bring in an occasional visitor from some 
relevant discipline who can, in effect, have the proceedings of the 
group translated for him until such time as he understands how they 
communicate wit^ one another. Th® students who participate in such 
programs have less diffictilty since they begin with a multidisciplinary 
approach. 

Another common allegation was that the facility would get out 

✓ i 

of date in such a program. There is some evidence that in the case 
of the schools of public health some faculty did fall behind the advances 
of relevant disciplinary fields. ' One cannot guarantee that this will 
not recur. We can only state that we found the participants in these 
environmental quality programs fully up to date with developments 
in the disciplines with which we were "familiar. In areas such as 
systems research, game th^ary, and computer techniques the faculty 
developing new methods. In any case, there is no reason why, 
given satisfactory institutional separation between the people dedicated 
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to problem solving and those dedicated to basic research, a peaceful 
interaction cannot take place in which both groups stay up to date 
and are stimulated by each other* This kind of symbiotic relationship 
was developing at several of the institutions we visited* 

Finally, several famous zxiembers of the scientific ^lite have 
suggested that there is not a supply of able people willing to engage 
in activities of this kind* We have simply not found this to be true. 
Hiere are far more people willing to engage in this activity than 
^ can find support either to teach, do research,, or work on problem 
focused activity related to environmental quality. It is interesting 
to note that we have received several unsolicited restnnes from 
your^ scientists at three of our leading universities who have heard 

e 

;*of our summer study and wish to be brought to notice of those pro- 

V 

grams where liiey might secure jobs in this area* The resumes 
of these yoxing men suggest that they are among the very brightest 

V - ' * ■ / 

available from physics, moleciolar biology and other fields. 

In siiinmary the faculty seemed well qualitied.^ The supply is 

■ • • ! ■ ^ . . ' , ' ■ I' 

abundant for an expansion of ten times or a. hundred tinxes the presen'q 
level of activity. What is lacking is an institutional willingness to 
try and, most or all, there is a shortage of money witia which to 
start* We will return to this subject in the findings and recommenda- 
tions. 
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Students 



One of the myths, dften ffepeated when discy.ssin^ interdisciplinary 



programs, is that students do Udt have the proper disciplinary 
training they will noi^.be prepared for careers awa*'lx>e them.in the 

."real world./"^ The students with whom we spoke disagreed. As 

/ ' ■ ■ . . . 

stated in^the Cox report on -the Columbia ^s turbances: ~ 

/ ■ ' ' V. " ■ 

'VTbe simple fact is that a constantly growing proportion of the 

/best students does not look forward to careers iri&lded along 
/ the established lines of professional or busineiis- success. 

The point can be. proved statis^cally, but it is enough to illus- 
" trate it by reference to the tremendous interest and social 

service work in the Peace Corps and' conversely to the difficulties 
established business firms., and the professional advisors now. 
face in recruitir^. " • ■ ' 






The world to which the PhD student is headed is one concerned"' 

"vH-th problems, 'and not organized along disciplinary lines. There 
is a variety of jobs awaiting such a problem oriented s"{ndeHt. 

For .example, there-are numerous gojyennment agencies currently 
faced wi'^^ah alainiing'dSLck. of trained individuals who can com- 
patently deal •wi'th problems of the en"vironment. At best, w^ have 
managers trained in a discipline and 'with a tendency to viewjrall problems 
that come Under fhe anspices of their agencies in terms of taiat 
di'sciplihe. > There. will always be agencies and industries interested 
in hiring people to" solve problems. The Vice Presidents fQr Research of two 
xnaj or corporation's told lis that .they desperately need people with broad 
^ training in the^ environment. What better source of manpo^ver, than 

FRIC ' ^ ' 

BBStehose yrho'have been trained for justthis j^i^ose? 



I 




have foxxnd that what is most important to them is to divert the 
wqrld from what they see as a path toward certain doom. That, in 
the studeilf^s view, the accepted academic disciplines have not met 
this need is evidenced by the findings of Dr. Benson Snyder, a 
psychiatrist at He has reported that a large fraction of the 

very brightest graduate .students admitted to a scientific education 
either drop out or are much dissatisfied with educational goals, From 
performance data^^^and in-^i^t^ interviews he' concludes that these 
are not only .among the brightest students bi:^ constitute those with the 
greatest depth of concern about society’s problems. ^ ^ ^ 

Society is tragically unconcerned about these 9tudents-.5^4.6 
choose to dr bp out, yet these students* motives a ne clpseiy relaiied 
to the causes of campus unrest about which society is so alarmed. 

We wOTild dp well to question the genesis of such unrest. The 
twenty- two Republican Congres smen did just this and came up 
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with some surprising answers. They quoted one university student 
as saying, "Most of them (the^faculty) hold to the ideal Ijhat the 

S'. 

taniversity is a neutral institution, devoted to objective truth.- 
But the people who have power in America have pervaded this 
institution. The university could never be neutral in our present 
society. . . The taniversity ought to be a paartisan of the progressive 

‘a. 

■forces in society. " The Congressmen when on to state as one of their 



■findings: 



"The student's view is an obvious depaarture from the generally 
held public view of a university as an isolated tower that 
transmits and enlarges knowledge in •the process of preparing 
individuals for careers. This students opinion requires that 
the university be relevant to our~eia and its pxoblems, that it 
be comanitted to an active role as progressive force. What is 
important about 'this perspective is that it is expounded not by 
a minori-ty of revolutionaries but by veary large numbers of sincere 
and highly motivated yoamg people. " 

They found that with each example of the university's inability to meet 



legitianate deanands for chaiige more and more students gravitated 
toward the radical s'tudents' point of view. 

If the rmiversities could overcome their innate conservatism by 
creatiiig' curricula which the students woaold find anore relevant to the 

• - N. ^ r . 

problems' existing in the world outside the uaiiversities, then it is-^ 
possible that a good deal of unrest on the campus would vardsh. At 
least the students with a legitimate concern toward their education 
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wo\xld find that the university would indeed allpw them to go into 
fields of deep social concern. We found- evidence" of this at all ^ 

o - 

the < jtmpuses we visited^ Almost all the students with whom we 
spoke were products at the undexgradiiate level, {and many atvthe 
Masters level) of a strict acaderriq discipline. Each of th era has 
expressed a degree of dissatisfaction -v^th his narrow disciplinary 
training. <ahey were enthusiastic about the programs iii which 
they were participating. and expressed concern at the lack of such 
programs at other colleges and universities in the United States? 

None of these students worried about future careers. In many 
instances they voiced the desire to teach at the university level 

in programs of this kind. " _ ^ 

1.'^ " ■ 

It is of particxilar interest that a majLority of the students with 
whom we spoke had had some experience in the ’*real world.’ Some 
had returned to the univerj^ty after long as fifteen years. At one 
such university withh progr^-tii in city and regional plannings a new 
PhD stud^t tMs fail will be the former Model Cities director of the 
neighboring, large city who will be entering the-progranrT^t the age 
""of 50. ' These_ e^drienced s"tudents express ed^^little conceirn over thei 
future. 13iey had beten workmg e>n society's p^^pblems and had come 

^ Cm, ^ ^ ” ■ . ■ ’ • ' 

t!L' o ^ . ** " ■ . ’ ... 

back after a realization that they needed problem^ oriented training. 
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They felt, " to a targe i^xtent, , Ll ial their discipliH arrynEraxniTtg had 
been inadeqiiate in preparing, them to deal wit^^roblems outside 

• , l" _ 

tlie imiver%ityi. ■ ^ . I 

^ many cases students’ pi^ovide tlie cohesion for the group which 
the faculty are tmable to contribute. The programs in which th^ 
students had a strong voice in direction and .goals seemed to work 
^he^best.- It was the students that were truly inter-disciplinary. 

With their problem, oriented viewpoint they provide an irnportant 
, channel of corrirnTanication between the pairrcipating facility members. 

students^ goal to receive a true multidisciplinary, 
problem, oriented education, they often demand there be a maximum, 
amount of interaction between faculty and students and faculty among 
themselves. 

It was only if the program functioned as a degree granting; 
institution that the student gained the maxiniiim. benefit. The problems 
of , such a,;Center \yhen it e:asted only to supplement the student’s 
education in an academic ci^cipHne were severe.- The students at 
^ large "Western private -school with an urban oriented program coiii- 
plained that, bftentim.es they were not able to devote the amount of 

' 0 ■ p _ O 

time they wished to programs of their Institute. This was because 
many of them^ especially the Masters^ students for" whom no degree 
is granted, were required to take courses to satisfy the established 
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curiricviluxn of their discipline at the same time that they were ^ 

participating in programs of the Institute. Because of the program's 
flexibility, which included lack of deadlines and examinations, the 
students-^were forced to devote more time to those courses required 
in their disciplines which have su9h deadlines. Any benefits from 
participation in such vki Institute will almost certainly be negated 
if-the student is forced to place his work at the Institute at the end 
of his list of academic priorities. 

Of the three major. J^oles of the university - education, research, 
and the ongoing discussion of problems - it is certainly the education 



of students' with problem oriented training which is one of the most 
valuable resixlts of a program conce'rnndj^f^tii^'eriyironmep.tal qualib^ 
The fear that a student trained in such a jirogram will be amateurJ 

. V 

rather than a professional is not echoed by the students thems&ves. 
These students, especially those with extended work experience, 
know that it is not necessarily true that a generalist equals an 
I amateur. The students expressed'confidence in themselves and 



I in their ability to find jobs after they had comple^t^d their iiniversity 



■N 






i education. They were excited about their programs^ 
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CurricTilum 
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TlTiere is strong evidence in our findings that the programs which 
have control over their curricxilum are the most successful. The 
optimal arrangement is one in which the program or center offers 
a degree to its participating students. When this is the case students 
will not jSnd it necessary to satisfy the academic reqtiirements in a. 
department in addition to any which may be attached to the program. 
Some of the programs did offer their own degrees. Others overcame 
the problem by use of the committee or individually planned 

degree. Thus, the^^tudents were able-to devote their time to inter- 
disciplinary programs concerned with the environment. 

An Quali^ ]Program should have a mechanism 

through which courses may be created and added to the curriculum of 
Ihe students. It is neither necessary, nor desirable, that the 
students* entire curidcixliim be offered under the auspices of the 
program. We are, after all, looking for interdisciplinary programs 
and the students should take advantage of the wide range of courses 
offered throughout the university. However, it will not be entirely 
answered by those courses already in existence. Many of the programs 
offered core seminars as the basis upon which the student built his 
curriculum. In one case, these core seminars served as a meeting 



ground for interaction between students and faculty. There was no ? 
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subject matter attached to the seminar until the faculty and students 

t o gether de c ided w hat— it-aheuldr^be^ — In-all -of-4he-other -programs 

' > 

students and faculty were free to create courses which they felt 
necessary £or their education* 

Whether or not a degree was offered, the students were allowed 

a wide range of freedom in deciding upon their curriculum within the 

\. 

programs. In the cases where degrees were offered, students were 
encouraged to tailormake their own curriculurn, usually in conjimction 
with a faculty adviser. Ctoe student at a small eastern school 
commented that never in his educational experience did he feel, as 
he felt now, that his individusO. desires and talents were taken into 
consideration in forination of his degree program. It was at this 
same school that the students commented as a group on the absence of 
competition within the departmenti They escplained that the range of 
problems dealing with the environment' was so large that there was 
no reason for them to comp efe either for thesis topics or for jobs 
afterwards, l^iey were excited by the individual freedom allowed 
them in the pursuit of their education. ^ ' 

As students oftenjpointed out, -absence of s^t requirements allowed 
them td take a wide range of courses throughout the{ iiniversity, thus 
giving thetxi contact with the various disciplines. ..One student remarked 
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that the value she foiond in taking courses in other disciplines was 

,_^that-she-was-4ea.xning--how to oommuni cate^-with JJaos e 4 >.eople ..still 

lodged in disciplines. In no case did we find students who felt 
themselves unable to compete in these disciplinary courses. 

It is through this contact that the students become truly inter- 
disciplinary. Since they had become used to participating in courses 
-across the academic spectrum, they had much less difficulty than 
the faculty .attached to the programs in communicating across 
disciplinary lines. 

There was some evidence that courses offered by such programs 
are taught differently than those offered in the traditional academic 
disciplines. Seminars and workshops were the common course 
'Structuring.. But Jnuch more so than: in the traditional disciplines, 
the seminars tehded rnbre toward group inter^actibn and ”T group” 
experiences. It was a feeling expressed, many times by the students 
that they had little patience with faculty members who made rare 
appearances at the Center- To the extent that research was a part 
of their training the students w^comed it. But they stressed that 
they did not want a facility member involved in the Center who was 
primarily interested in his own individual research and. who spent 
most ' of his time on it. A mciilty member heading an undergraduate 
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program in the urban area at a western private university felt that 
the pressure on him was much more than he had experienced in 
any other academic situation. The students demanded that he be 
present sometimes just ks a sounding board for their ideas. He felt 
that many faculty members had a fear of this interaction and thus 
shied away from participation in such vigorous programs. 

In particxilar, the studen^ shoxild have some practical experience 
in working out the problems of the ’’real world. ” Whether it be in 
an urban semester program or through a work-study program, this 
is experience that will be invaluable to the student once be has 
finished his studies.' The university will always, to a-^ certain extent,^ 
be insulated from society outside its boundaries. Only through the 
instigation of such work- study programs will students be allowed the 
experience of actual p.roblcm solving- 
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THE ROLE OF FEDERAL FUNDING 

5 ^ ^ ' • 

In considering the role of federal funding in environmental quality 
programs it is important that the Federal Government, and specifically 
those agencies concerned with problems of the environment, not fall 
into the trap of funding disasters and withholding money from those 
progranas wxth the greatest^chances for success* A cominon com- 
plaint we heard at all the universities we visited was that there was 
a general lack of funds available for such wide ranging interdisciplinary 
programs. What the heads of most of these institutes foxmd themselves 
doing was going through a process of genteel lying and cheating in 
order to get money for their programs. Often times, it was 
necessary to emasculate the programs in order to suit the specifica- - 
tions for federal funding. 

t 

We. have not attempted a detailed study and analysis of the 
. ^®deral Goveriurient*s past efforts to fund interdisciplinary research 
and education. Such study has been made by Dr. D. E. Cunningham 
under the_^a^spices of NASA. .At our request. Dr. Cunni ng ham agreed 
to summarize his findings for this report and his summary is attached 
as appendix 1. His findings haye helped shape our conclusions ^nd 
recommendations. ^ A 
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' The most common method of funding is Hirough individual 
research grants or project grants. Wnat the Federal Government 
i,s in effect doing is encouraging the creation of "paper institutes. " 

The money, usually in the form of project grants, is awarded to 
the institute and each professor qxiickly takes his share and returns 
to his department for . his individual research. After a certain 
■length of time the ^ofessor may be expected to return -with a neat 
pa-poi^ of research results.. This can hardly be considered as a 
satisfactory model fojt- interdisciplinary research, and there is 

7 ^ ^ 

certainly no provision for the tr^ning of qualified individuals who 
wilt deal "with en-vironment or for "the on-going discussion of environ- 
mental problems. In essence, the funding patterns are not demanding 
of PTi y coiiamitment by the institutions. Any interdisciplinary work ^ 
wlrich exists today is largely a re^dlt of sheer will on the parts 
of the participating ihdi'viduals. - 

i Another resxalt of such fimding pa-tterns is that thera lack 

f ' 

“of contiimity, of re search and of training. Once the project has been 
completed Ihe faculty members working. on it disband the group and 
'seek new funding for new projects. Thus, the faculty members 
receive an excellent training on how to fill out federal funding 
applications. / . • 
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; One mytH'which- has been bmlt intp the system, of federal funding 
; is that research and training cin be adequately separated. ^Especially 
in thesejnterdisciplin^ry areas this is just not the case, ^ere have 
been a few training grants for individual students, who wish to pursue 
pa rti<nilar‘ projects... But how can.they .be trained in the area of 
environihental quality ,if there is no one on the Jac’jlty of the tmiversity 
to train them? These training-r^rants force the student to identify 
himself with.a paitipiilar academic discipline and often times he is 
diverted from his original purpose and the purpose for which the- 
training grant was avrarded/ 

The funding patterns as they exist today do not seem to promote 
an interaction between the ftindihg agencies and the.xiniversities - 
3-n interaction which coxild prove to be rewarding for. both. The 
students could receive valuable* experience through contacts and 
work with agency officials; Especia.ily if a program is to be 
^probleTri focus.‘ed students, should be exposed to the problems with 
which the FederaLl Government is faced. Further,.^ many agency; 
officials coiild benefit from the new ideas which come* out of the 
interdiscipiinaTy programs in_environmental quality. 

There is a broad need for programmatic support for these . 
environmental qiiality programs. The Federal Government must 






_ 41 - 

attempt to select those programs which have the greatest chance of 
success. According to our findings, this wotald mean that the 
Federcil Government should look for programs which have a strong 

- . i . • 

hand in the faculty reward structure, and ever student curriculum. 

Tt) addition, - the agencies intending to do the funding would be wise 
to look for a strong administrator with some overall responsibility 
for the program. It is usually though the presence of suci an 
administrator that the program has managed to establish itself within 



the university structure. ^ 

The Government could play an iinportant role in the institution 
of these programs by contributing seed mopey for the hiring of 
faculty and for planning of hew programs. Once the program has been 



in existence for specified length of time this mone^otdd be replaced 
by money from the ijiniversity. But money, which is so desperately 
needed for the instigation of any such institute or prograip, will 
most likely have to come from the Federal Government since most 



universities cannot provide initial funding.- If thh^ program has a 
good faculty and a good plan of action, and if it can begin to attract 
students, then this is the recipe by which state and private sources 




will begin to divert ncioney into the program. 

It might also be wise for the Federal Government to establish 
SOX2Ct6 'fidllC^fcLOUctl^ Slicll • 
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Some educational money should be applied to these new interdisciplinary 

areas for experimentation with new methods of teaching and research. 

- \ ■ • ■ . ■ 

This would not continuing funding blit would provide for the 
preparation of new methods of teaching, course materials, and 
facility free time to prepare innovations. 

Student funding should not be ignored. The Federal Government 
and many industries are desperately in need of the people who will 
be trained by the program. It may well be that these people are as 
valuable to society as those in the medical sciences and perhaps the 
Federal Government should provide similar incentives and support 

for them. One common thread we found among the students in all 

■ 

the programs was that a majority of them returned to these programs 
after an extended amount of time of outside professional experience. 
Many of them had wives and children and were giving up lucrative 
jobs in order to return to the university. The Federal Government 
should consider fu n di n g support for such people. Continuing and 
re-education of such experienced people is in the best interest of 
society. Currently the amount of money they receive on training 
grants cannot adequately sii^tprt them and their fa mili es. We do 
not want to preselect oirtJiLQSje.. people who have valuable experience 
to contribute to the program. This is, in effect, what is happening ' 



ERIC 



\ 



\ . ■- 



48 



/ 



--V.PA ' :■ y. 



! - 43 - 

f 

when we offer a graduate student with a wife and two chHdren 
three thousand doUars a year. It is not necessary that such 
'Student support he only grants and loans. The work part of 

i 

the work- study program could enable students in problipm- 

N. 

{ 

oriented programs to earn much of their own way. 
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FINDINGS AN~D RECOMMENDATIONS 

We conclude from the above that the problems are serious, 
that faculty and students are available for some new and imaginative 
efforts, and that present federal funding policy works in’ opposition 
to funding the kinds of efforts that seem to be successful. 

recommen d that the Federal Governmeirt support for^tion 
of Schools of the Hu man Environment at colleges and universities^ 
These programs shodld be expected to var>r in their emphasis from 
imiversity to university and from|rdgion to region. Their common 
pu^ose,^ however, should be pr oblem- focus ed education^and research 
directed toward^,people - theiiLjieed and desire for a satisi^ng life 

in pleasant surroundings. Such schools or programs can begin 

. - ■ i - ■' ■"■■■• ■ '\ - 

the task of providing trained profelssionals to work on environmental ' 

problems, help to define what is possible and how to get it,; and, . 
provide opporWties for the justifiable desire of many young peo^e 
to devote their attention to environmental problems., » 

The Federal Government cannot start these efforts College 

and Wer s^es should e^ibit |heir ; commitoei^ii.^^ 
programs with people and funds. In partjcula^^ we recommend that 
Auch pro gxams meet the f^lowing^^^crit^ii 

(a) Substantial or Pompiete ron^-^- oi of the faculty reward struccure 



and 
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(b) a relatively free hand to 'be innovative in intr oducing course 
material, educational programs, work-study T>rograms and 

curriculum requirements for d egrees. 

(c) The focus of environrnental programs should be expected to 
, ^^/ary from institution to institution and the fimding agencies should 

ascertain only that there is problem focus to the activity (whether 

technological forecasting, iJollution abatement, urban planning, 

long range society planiiing, or a ^limber of other continuing, problems. > 

We recommend that fianding -progranis incl u de at least the following ^ 

items (but not necessarily be limited to them): e 

■ ' ■ i 

(a) Continuing core fmidin^-fojr the program a s a whole. x 

These funds should enable research and ^^ucational activities to-^ 
on at a modest level to be supplemented by project funding |>oth 
from the governmentgand frdm pri^^te sources." " g 

' • (bV Seed money for faculty salaries is important since 

in the initial phases of the program private or state monies are not 
ordinarily available. 'As students become engaged in sdch programs 
^ese funds can be expected to be replaced by those from other sources, 
- Institotions shoxild indicate their willingness to seek such sources. > 

(c) Seed money for educational innovation . As we ha^^e 
to makd clear abovb, new methods and techniques will be necessary tq 
do problem focused education in somewhat <fifferent ways than that 
^j^one in the tradxtional academic disciplines. It is. important 
“^^cLticatioaal materials, release time for f^^ty, and ot^er expens..s , 
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be funded so that these innovative efforts can go forward as rapidly 
as possible. Funds for such innovation inay already be available - 
\inder programs authorized for the Office of Education, ^ HEW. 

2. We recommend that work- study programs for both facxalty 
and students be a prorriinent part of environmentai prograLms. In 

t; . O ■■ \ 

the effective programs currently ^underway it wasi, obvious that the 
real life experiences of both faculty and studehts^^ayed an important 
part in their contributions to the programs to the educational 
: experiences of themselves and oliiexs* Since we are concerned 

- • C ■ o “ 

with real-life problems it seems obvious, and was borne out by our 

v>-" i? . ' 

study, that work- s"^dy programs are extremely useful. They are 
useful to the students a-s part of their education, to the facility, 
in renewing their contacts with the actual problems, and should be 
of considerable use to the government by bringing ixi vigorous facxilty 
and students for 'short periods ^p.d returning their own officials to the 
.university both as students and as teachers. - , 

3. Student educational ‘support is essential as a part of en^ron- ■ 
mental programs. While^ some training grants have been available 
under previously ^dstihg programs they are generally limited in 
scope and for ce^ students intp, different career patterns. because of 
.the lack of 'continuing%)rqgram8 that thay~can identify with. ■ 
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Student support need not be in the form, of grants or scholarships. 
Loan programs' would be appropriate as would-jobs at-attractiye 
rates of pay during the work part of work- stu^ programs recom-^ 
mended above. We have concluded that reeducation of professionals 
from other discipHnes or simply self- renewal of those practicing 



professi<mals related to the environment are a persistent need 



(see,., for example, description of a man of fifty returning to one 'of 
the universities). For those 'indergoing reeducation or returning 
in mid- career higher support levels wouW be necessary since^they 
customarily have families demanding-more support than at single, 

young student. . - . ~ i ^ 

commending funding levels . We have felt ^at ^he interest 

and thenbie professipnals ure available to expand the presently 
effecti^re efforts by ten to a hundred times. We conclude that , 

somewhere between fen ^nd twenty nciajoriniiversities haveprpgr^s 

, , . J'" , ' -J , 

sufficiently far enough along tp be read^^ for funding. The cost of 



• • o' - ■ ’ ' - 

such a program depe n di n g on size and .eseteht would range -from two 



hundred thousand to about eight hvin^ed thousand-dollars per year- , 
including all the features mentioned above. In-additipn, we recpmmend 



planning grant support for soh^of the two hundred iox mPre universities 
■^ho have expressed vigorous interest^ln this area that are not - 



sufficiently far along to offer a definife and fundable program. Such 

• - ■ . ; 53 . 
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planning grant support probably should be $50, 000 or more for a 
one o^ two year period. Thus we recommend that approximately twenty 
million dollars he devoted to this program^ at the outset. Because 
certain aspects of the program should diminish in cost after the 
initial grants it is not likely that these funds need grow at a substantial 
rate in the first few yeans. It is our firm opinion that the government 
would get more return for its money in programs of this sort than 
they^now get from some of the existing training grants and contract 
research. (See Dr; CxinninghamVs comments on this point in Appendix 1. ) 
Therefore the re corom ended twenty million dollars does not need to 
be entirely new money. A' crude estimate is that about one half would ‘ 
be new^,rn.oney and about one. half^could be diverted from existing' funds 
expended \inder titles related.to tiie environment. . ‘ 

■ Funding'procedures shoxild involye-those agencies with a mission 
for probleins of fee eonivironirieiit. THey sho‘*il<i certaiiJy include the 
Departments "^of Interior; Trans^ Housing and Urba:n Develop- 

iiieht; Health, * Educaticn, ahd W elfar e; Commerce; and Agri CTiltur e, 

V.. V-- 

The Hatioiial Science Foundation should fund programs that are not 
specifically a part of any agency responsibility but shovy promise 
future* encies mentioned have been notoriously 

ineffective (with a few exceptmns) in fending institutional arrangements 
at universities, liVe therefore. recommend funds be assigned by these 

Er|c 54 
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agencies to this program and that some senior people from these 
agencies be brought together under^the policy guidance of the 
President's fenvir oriental Quality Council with representatives of 
NSF, NASA, or DOB to take a lead role in the initial fiinding in a 
common effort embracing all the agencies. Eventually all the 
agency members should return to their own agencies to constitute 
a Bureau of Institutional Funding operating directly \mder the 
Secretary of the Department. Such, a funding arrangement appears 
to answer most of the past difficulties pointed out in Appendix h 
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APPENDIX 1 



FEDERAL ADMINISTRATION AND SUPPORT OF 
UNIVERSITY INTERDISCIPLINARY RESEARCH _ 

by 

D. E. CTiXLninghcLixj. 



Introduction 

It is evident that the vital problems being recognized now, 
and which must be solved in the future, possess a degree of 
hitherto tar^^wn complexity. To successfully solve these problems 
new approaches must be developed, approaches requiring use of 
coordinated and integrated disciplinary knowledge. As is always 
the case, trained manpower is needed to undertake the research 
necessary to achieve solutions to these pressing problem-^. • -The 
university as the producer of trained manpower and conductor of 
research must be involved and must respond to the challenge 
presented by the new problems --in fact, "to produce adequately 
trained manpower the university mast be deeply and actively ?> 
involved in research, both basic and applied, in the vitallareas i 
of concern. 

These comply problems are national. ih scope and so the federal 
and local governments' have an Riding int -est injLeir solutions. 

Y^*o a larg;e e^ent this interest- will b«i expressed throagh financial 
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interactions between governme^ and xxniversities etnd it must be 
recognized that it does matter in what form the financial interactions 

■r , 

take place. It can, indeed, make the difference between progress 
■ in spite of the system, or progress because of the system. It is 
clear, too, that a single funding technique will not be appropriate 
. for all approaches to the broad spectrum of problems — for as always, 
some problems are broader than others, and in some adherence to 
rigid time scale is reqxiired, others do not have "^e same require- 
ments pf^^miii^i^acy. Implied here is that the funding technique used 
may need to change as research and development efforts reach 
different stages in the problem solution cycle. Administratively, 
this fact presents difficulties. ^ ' 

Various agencies of government have attempted to support 
mxfltidisciplinary investigations during the past ten years. The 
effects of these efforts have been mixed. In particular, attempts 
to involve the disciplines of the social. sciences with the^ science- 
oriented disciplines. have been abject failures. The necessity for 
developing meaningful enterprises rexnains, though. Perhaps the 
reasons for failure are connected with, the response time- -that time 
which an institution takes to "react, " or change- -rath.ef than- witii 

■fc " 

the approach. Perhaps it is a fact -that the truly interdisciplinary 
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unit in a university is alien, at this time, to the dis cipline- oriented 
structure of the university. Perhaps the problems to be faced have 
not been defined precisely enough to allow an intelligent approach. 
Or, perhaps the problems so far encountered to not require the 
mobilisation of resources across the board in order to, achieve 
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satisfactory" solutions, . liiere are other possibilities, almost 
. as many as tirere are problems, universities, and pin points of 
federal inter'est and to be complete in their enunciation would be 
Irupossible. 

What will be discus #e'd in this paper are some of the adminis- 
trative formats which have been used, why they have been attempted, 
what the pitfalls are, and to a limited extent an appraisal of the 
sort of probj-em whcih each might be erqpected to deal with most . . 
appropriately. , j ■ , S 

One further point should be made, T^is'is that what is faid here 
is said from the federal and/or state government point of view. 

It does riot discus s the administrative m^tch which should” ideally 
occur at the university. It does not take into account-tiie fact that 

* - ’ ' • ■ ' - . - ■ ^ ■ . . . ^ .. 'V^ / . 

the reward system for the individual faculty member at a hs^rersity, 
is almost totally ungeared to .interdisciplinary activities. And it 
does not take into' account the effect of nrtany years of federal < ' 

dealings and support aimed at that individual faculty member rather 

o' • . ' ' ■ ' ■ ' . \ ‘ ■ 
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■ than the u.nlversity as a whole, lliis latter point cannot be emphasized' 
too much since, if the goviernment desires total university respohse, 

. this response .represents a total change in expectation to that which 
^ was cultivated In the past. It Will take time to break this barrier, 
and breaking it will not be an easy task. . ( These points are dealt 
with in some detail In the main body of th'i report. ) . 

AdminiS'trati^e Formats ‘ - 

'—f h 

There are at least seven distinct administrative techniques which'; 
have been used in the past years to fund and stimulate interdisciplinary 
■^search on the campus. All have features appropriate to particular 
problem solution.-^ All also have drawbacks . Several of these tech- 



niques will be discussed in detail. 






,Td est abli sh a framework for discussion,'^ the approaches so far 



used might be broken into the se'^n categories listed below, 

■ *’ 

1,' Mission Oriented Block Grants 






fit 



E, histitutional Grants (hhsed on some formula) 

3. Request for Proposal (RfP) Solicitation 

4, Agency on-qite Extensions 



5. National Laboratory Involve^qnht ■ , 

6. Establishment of non-profits ^ 

7. Use of personnel through consultants, WAE’(when actually 

. ^ ■ - .. . ■ ^ ‘ ^ ' 

employed), pers6na]L co.nfrac|s, etc. ' ■ ' 
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- / Each of the above -has been deyelope^ifr response to certain 

•, : ■ , . A. ^ ■ 

^ /, n&eas. . How appropti^e eafch. all, is to studies of the broach 

, . _ - • • ^ yA . ' ^ . 

of today is not well understood. Let us look at what / 

y • . 

/ ^ 

the details of each typr are. 

• / / • n . 

^ . • ' ■ f ■ • /* 

Mission Oriented Block Grants / 

in this technique a aniversity is asked to devia«e aTtfem^ which 

■ . ■■ * ' j - 

is in, consonance. with its mission oriented agency sponsor aims. 
The theme is surrounded by the cont^utlons of indiyidu^, faculty 



A - ? 
/ 

/ 



V.' 

aTttfen 



'T the integration of the theme is per formed at the university 



/ 



gener 
univers 



aliy by a committee. Funds go from the agency/ to the 



ity where they are disburBed by action of the committee. 

In principle, this sort of granting technique insures the cooperation 
of tile university and the agency in pursuit of appropriate mission ^ 
oriented research and training. Problems arise at both the , 
milversity'and agency sides, however. At, the university tiie lack 
of a real management structure becomes evident. Fragmentation 

■ - ,, ' • ' _ A , , = A ; __ '"V 

^ of funds, lack of educational involvement, communication difficulti 
both with the agency in question and within the faculty itself are s< 

' . ; ■ ‘ / ■ '"'■-A /". ■ ’ 

of the factors which result from this lack, pn the agency side, 
problems of matching agency mis s ion to the, output of the uniye r sity 
Is pa rtlcuiar|y. difficult. Ihe results supplied, if they are worthwhile, 



iome 
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point the way toward the future. The value to the operational side 
of an agency is minimal since its concern must be fro*zhn,to some 

^ • ! • • c 

time in the past. It is not evident to the operating personnel 
of the agency how the block grant fundb contribute to their future 
•success, and they are sure. they can spend the funds more w'isely.-- 
and certainly they can frorh^their point of view. The "middle men" 
the administratbrs of these block grants at the age.ncy- -find them- 






selves in a diffieult situation .and in a time of static..or declining 

- ^ ' - ■ ■■ - ' \ ' 

^ budget have little concrete to point to as. the result of their programs. 

■ ^ ^ ■ 

Many agencies (NASA in the Sustaining University Program, 

DOD in ^emis, etc'^) havC attempted this approach and the results 
Have proven less than outstanding. Perhaps the -universities were 
not ready for this type of funding, but perhaps they are now. Perhaps 

/ • ■ : e . . : 

the Bseal problems to be faced must be more delineated and the time 
to expected response' be lengthened to correspond more with the 
. typical delay times encountered in’universitios. What is evident, 

^though,® is that,, this technique has telped to produce some unlveraity 

/' ■ 

groups. capable of unde.rtaking and performing interdisciplinary' , 
research- -not enough, by. any means, but some that do provide a 
possible basu for expansion, 



Factors of iHe dollar -size oi these grants in relation to, their 

; ^ • ' ■ ’ / " / ^ / - 

hoped for affect must also be considered. F-or example, of the 

cost of producing a single student with a PhD is of the or^er of , 

- . h ^ ‘ ^ , j ' 

$75, 000, then the impact of a $100, 000 grant or coiitra 9 t will not 

, ■ / ■/. ■■ ■■ T • 

be large in ah iKuhediate sense, - Further, '^pw|much' agency' 

■ " ■ ■ ■ ■ ■ ■ " ‘ \ / 

effort can be expended in monitoring a $100, OOO^grapt - certainly 

not an excessive amount and so coupling between ^gehcy and ■ 
university suffers. There a;^ many, more considerations of this ^ 
type, but thc above^ ar.e two of the moist significant. 

Institutional Grants Based on Formula 

Here recognition is given to the, fact that an institution per- 
forming research in som.#'"broad area, e. g» health research, -incurs 
costs not. covered by, the sum totii.1 of 7ndiyldual grants and contracts 
it receives and further that, to be most effective,’' some ''risk 
capital to seed new research must be available. In order to supply 
funds of this type an agency may take as a base fot an institutional 
grant soma, percentage of the total dpllp^r amptint of active grants 
and contracts, perhaps matching aii initial amount of funds and then 
a decreasing percentage of dollar ''amount over that, and award 



funds in this fashion. The tacit /Understanding is that these funds 

. ■ ■ ■ >" ; . ^ r . ; . 

will be used to develop further, Capability in broadly specified areas. 



er|c 



t 



In tills way the CcLpability of an Instlthtioti to function In these , vital 

areas may.be enhanced. * . ' 

! . . ■ * ■ ’ 

: ■ • ^ ■ i'r' ^ . 

Unfortunately these grants suffer>froijn. three deficiencies. 



First, no indication of what the funds rtlight he used for is required 



is-e^ 



no' theme is established except in /a very gerieral way. |Second, 



because there is quite clearly a crisis in the fundlhg of lilgher 
education, such institutional grants tend to be spread out through • 

r. . - I 

- r , . * V 

the general, funds of the uniyerslty. This spreading might he/ 
defanded-as a way to benefit the educational, institution and research 



on a broad basis, but it is definitely not as a stimulus for inter- 
disciplinary research. Third, where there is a spending celling, 
as Imp.osed by the National Science Foundation during the last 
two years, these institutional funds are the first not to be spent, . 
since the internal pressures supplied by NSF- sponsored project inves,*- 
tigators is intense in comparison with^ the desire to spend money \ 

- . ■ • ■ . 'n 

1 . - ‘ ‘ X ' 

for which there is, aj best, a vague general plan for commitment. 

Request for Proposal Solicitation (rfp) a* 

The rfp is one of the classic forma of contractor so^mitation* 
While usually not used in the performance of work pT'Smiore hi. sic 
research type, there have been cases where it has bfeeh. ysually 
a broad task is defined in a particular area, and the solicitation 

' ■ ' ■ ■ / , ■ ' . ' / ■, f, . ■ ■ ■ , 
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g,nd society and its elected Representatives can select 

: j2 ■ ^ ■ ■ ' » ^ _ __ 

pieC^g ^®come part “of our policy and natibiial goals. The 

e^ta-blishment of the President's Conomittee on National Goals 
js. i:ti pa,t*» a recognition of this shortooniihg. The increasing 
of -Uae younger gene ration fo^ the future quality of life 



jn suggests that the universities could play a very important^ 

perh^pg even a"' crucial part in such a wide rangin^^uhlic discussion, 
-phu^ GCrtainly ought to inquire as' to whether Fadetal funding 
poli< 5 jgg cOuid encourage this discussion forward and as a riil.niin.um 
^slc that J'^deral funding policies do not discourage such discussion. 
^ f Pr Evaluation ' . ’ 

“ “Whaf is it we expect of universities 7 / Can education be all things 
to alj How can one mai.ctain rigorous standards? The 



J 



■ i ■ ' 



i 
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can respond to a crisis I An interdie ciplinary 

^du^atioP sacrifice rigor ! These questions and statements, 
<^hether ^f'oin faculty, /students, or ordinary citizens, commonly 
Pccitj. P-a.ther tharf try to answer them on intuitive grounds we set 
Pht to' sortie institutions with on-going programs related , 

to tHe et'^*‘®ument and of multidisciplinary content to inquire How well 

they 1^3^ V® forked. , ^ 

It t>ec^me obvious early in the ^study that two criteria were of 

in|^erest when examining the^^going programs related to 

the ^ . 

' "■ ... ' C' ' ' ■ 64'- ' ■- ■' 
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(1) The degree to which the program, center or other structure 
participated in ths faculty: reward structure - including appoint- 
ment of faculty, promotion, salary, tenure, and other benefits 
afforded factrlty members > \ 

■f2) The degree to which the program, center, or whatever parti- 
cipated in the generation of curricula; degree requlremerita ’ 
and hew or innovativ e approaches to educatton for these multi- 
diaciplinary problem s 

If a'program had no influence over either of these areas wa found 
it to be ineffective and powerless within the university* Its contribu- 
tion to education and public discussion was very limited even though 
significant research might have been done by faculty members. We 
also examiried the relationship of such programs to real world 
problems (through work- study programs or other mechanisms) and 
the degree of participation by students educationally, in research, 
and in the formulation of policy for the program. 

One further word about students is in order. Unrest on the 
campus has been forcefully brought home to us by the newspapers 
and television, yet "those of us beyond student age still have some 
difficulty in understanding exactly what is. happening on the university, 
campus The problem is a complex one, but the following comment 

by the twenty-two Republican Congressmen who \dsited fifty campuses 
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during the spring of 1969 briefly svimmarizes the nature of the 
problem: 

"We cairie away from our. campus tour both alarmed and 
encouraged. We were alarmed to discover that this 
problem is far deeper and far more urgent than most 
realize, ind that it goes far beyond the efforts of organized 
revolutionaries. , . . Too often, howeyer we saw their 
idealism and concern vented in aimless, or destructive 
. ways* ” . . 

No reasonable man countenanced vioiWnc^. Nevertheles s, ^ direct 



atfjenipts to suppi‘oss violence are dealing with symptoms fiot^. 






causey; Society must respond to thp searching quastioins students 
are asjfcing. prominent among these are the concern about the 
environment and the 'quality of life. A concrete way that the govern- 



ment can express its agreement about the seriousness oi environ- 

mental problems is to do what it can to encourage students to Work on 

these problems. We certainly desperately need qualified professional , 

peopleiWho can help us solve the serious problems bes ettlng\our 

physical' en’Wronment, The Republican Congressmen again sthfe; 

"We found an encouraging desire on the .part of many students 
to do something to help overcome the problems of our 




hopeful, 

in the discussion and recommendations that follow we have tried, 



by tajlcing directly to students i.n\ environrrientai ■j^r^grairis , to determitie 



tiieir reaction to these programs arid ^to obtain some idfa whether. 
In addition to being effective, these programs answer the and 



' What the academica see good about, this scheme can be briefly 

stated as the les sluing of pressures to change universities in 

short periods of time while at the same time allowing a university 

responsa to the vital problems of the day. The approaches that 

are effective might be absorbed into the university structure 

itself, after the period of test. , 

■ \ '■ 

National Laboratory Involvement , " 

The various national lahoratories are certaihly a potential 

■ 'i 

resource in the general development of means to cope with the 
new problems. They contain talent, equipment, i and resources 
which could.be of great importance in contributions to efforts of the 
nesct ten years. There are, however, many proBlems inherent in 
the structure of national lahoratories which make their uae very 
difficult. 

, Fir 8*4 national laboratories are. usually. funded primarily by 
a single agency and beilce tlieir mission is closely allied with 

that agency’s mission, This^ is as" it should be, but to now con- 

' ■ ' * 

centrate on broader problems which overlap Individual agency 

/responsibility requires means of coordination which do not exist 
at presente W-e can tailgas much as weNyant, but unless (at the 
v^orking level)'it is realized that there is joint responsibility ^for 
carrying out broad programs, those prog rarns will not be carried put 



Secondlv, national laboratories have usually been set up 



because the equipment and resources 



possess^ a-re. unique- 



f’ 051 -s rally too oxp 0 Tisi,v 0 in Btcq'uisitioii cost^ a-nd too o^^pe^nsive./ 

■ ' ^ ^ ■ \ . ' r '• ' i 

in updating and upkeep for a single unive.r^ty to finance. ‘ .Thqy, 

then offer special facilities which 'may be used ,a- demand by : \ 

■ . , . " . >> 
visitors. The visitors ihay receive support in a variety oflvfays 

■ ^ l ■ ' 

aa befox^e - direct* thru his university, or by a grant or contract 

In order to^keep abreast of what is goiilg on^ a staff of hig^^ 

' . ' i' 

must be in residence^ a staff which has inter es.ts in these hreas 
in which possesion o£ the highly specialised, e'qulpment is vital# 

In the, face of this history, it is not at all ayident that the analysrs 
problaiTQ-s we will face in the nexrt decade will raqvtire sophis- 
ticated equipment of this type, ncr for^that matter the deep speciaT 
ization t^at charact^ri 25 es fundamental research in thp national 



d 



- : "... ■ . ^ , , PJ, ' , . . _ ^ 

science p. In shbrt, the historic miaslon his dictated ■|he personnal 
requirements, the requirements ^ave resulted Iti'acquisitipn of the 
pers’omiel', and the persontiel do not hf,ve inter esta./^*nd skills 
readily 'transfer rabie to investigations of •&© type we fie ed./ 



bfdte, though, that this same argument can be appl|Jpd fo the 

^ . " . ■ ' X , 

universities" of today and does „not imgly'^at all that the national 
laboratories Should not ,bfe of enormous use in the, future. What is 



\ 
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idpes imply is that methods akir- to those necessary to channel 
' the university must be created; which will allow the resources 
to come to bear. .In the same sense asl^^liiiversity is an institution, 
so is a national laboratory and vhat is needed are.means and the 

desire to changednstitutions. . 

Some laboratories have rnide progress' toward developing a 

capability to studydand ii4er est in , 

referred to above. ‘ .ABIC laboratories have'been allowed to' conduct 
■ non-AEC r.elated;^dsearch and development since 1961i At present 

the Oalc Ridge National Laboratory does 14% of Its research un 

. spoTsorshW of agencies othef than the AEC. This laboratory is, 

however, an exception eveh within the AEC structure since , 

. Argonne and Brookha^en, for example/ have less than 1% of their 

efforts fiinaed'ty othaj^ than the AEC. . 

^ ,.^^ablishrnent of Noh- Profi’^ . . 

A'non-prpfit,;iocatednear;anniVersity,uV^^^ 

; function in the Sami' marmer as the federal laboratory, ejdension. 



AThe difference is that a direct line of authority to the agency in ^ 

.question no' longerexists. Th mis'sion is defined, the, university 

resources are dtiiiaed, faculty staff and students-rarticipate in the 

‘program ofdhe non-profit. ,, It is more Isolated from the central ^ 
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agan^y than the on- site agency extension, of course. The insulation 
offered by the^^on-^ profit establishment can have both good and bad 
values!. When the Insulation leads to an ability to view problems 
in broader perspective arid over longer time periods, then this feature 
a good one. When the insulation adds barriers to direct communica = 



tiori with the agency and with the 
does not serve its purpose. 

Another drawbacK which rriay become evldeTit as time passes 
is that the non-profit may actually cprrippund the management 
problem. It can occur that an organization set up to supply manage- 
ment of uni vers ity resources toward an established goal may 
actually come in conflict with the academic^ process through lack of 
understanding of the academic environment, or through its recognized 
and avowed aim of bypassing. What occurs in tiiat case Is certainly 
not conducive to the performance of any. rriis sion. 

Aside from the obvious problem many the sam.e“ comments might 
be made about ttie non-profit as have hitherto been made about the 
on-site agency e^ension. The non-profit can potentially allow 
greater ^freedom to perform the mission, due to its separation, but , 
in its separation it may become less responsive to agency mission, 

’ This need not be a deficiency in the technique, since frequently Ipng 
terni and short term missions differ and an agent acting in the long 




universities then the non-profit 



\ 
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term, sense may actually be more responsiv© to the real needs 
of an. agency than one which is actuated by day tP day demands. 
To jjhrase it another way - it is the problem's solution which is 
important not.-ttie agency'^s lnterpretation\of the problem. 

Use of Personnel. ' i 






This is perhaps the oldest form of administratiyertpchnlque 

■ ■ : ■ . , , . : ..-i 'tx, , . 

used to perform specific tasks. Constiltants, use of WAE 



(when. actually ernployed ) per spnn^^?''sm.aM contracts for individual 
services''havje been utilized to achieve the specific goals, which hav^ . 
been previously defined by an. agen^. In geiieral this technique 
is best used where there is an internal agency competence which 
is capable of selecting the goal and integrating the results purchased 
from the individuals involved into the overall program. It does 
not work in cases where the goal is relatively undefined or where fetrere 
is no good structure or ability at the agency level to assimilate the- 
results. Further, this techriique does not bring large scale interchange 
of information at a level.deep enough to Cause and allow constant 
jreassessmeht of goals - a necessity if the large sCalc, less well 
/ jdefined and-mbre oOmplex problems of the future are to be solved, 
y The-na&Ghani is useful, but most likely will achieve its . maximum 






effects in conjunction with the various other techniques previously 



discussed. 
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General Comments ^ 

TTie foregoing has been a brief discussion of the various rriodes 
so far used by government to stimulate and support interdis ciplinary 
research. Each technique blends into the other at aorne point, 

■ . ' ' V ' / ' ' ' 

and each has its best region of applicability. > A few words ^should 
be said about general problems irJierent in the undiertaking of 
interdisciplinary research independent of what particular admin- 
istrative funding technique is used, 

I r ’ 

It has been recognized that the probleina to be encountered in the 
next decade are probiams which will involve the partieipatibn of 
many disciplines. This fact connotes team approaches, or at least 
team coordination in the approach, or analysis if there is to be 
any hope of success* Just as the disciplines must overlap, it must 
be recognized lhat there will most probably be agency overlap since 

agencies themselves have arisen and grown along cipline*- oriented 

™ ■ /■ 

lines. This means a coordination of federal agency approach ’\^11 

1 . 

be necessary. Coordination of .approach es difficult in good budgetary 
-times and grows Incraasingly m difficult in. times of decreasing 






/ 



> It appears that groupjs like FICE or C^ASE cannot accomplish 



this boor dination since they are groups esaen 



withbuf mission- 



orlentad direction and without the ul^mate powef\^o require 



\ 



coordination' on big things rather^ than srnall. . agency 



admin- 



EBJC, 



ration or those ill top echelon^ agency positions, or 



y 



'• V/:/ 
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conversely even bring the serious policy questions to the attention 

■ ■ . 

of their own agency for considerationi Some representatives 

/ 

at these levels attend and follow through on rpeetings of these 
groups# but in general the representation ,is diatribnted over 
various managernent levels including# of course, rnanagernent 
levels that have day-to-day responsibilities which, preclude active 
follow through* . 

Further, it is recognized that where goals are^set, we can 



accomplish those goals by careful planning, we cannot plan and 



/ 



coordinate an ante r disciplinary effort 'unles s a goal is set. Great 



haziness exists . on what should be the priority of goals, and we 
find ourselves in a position where we/have very little of the data 
necessary even tp make inforfcned opinions on tJiis question. 



Goal setting heed not always be gldbal but goal setting in^at least some 



,\ 



llhf^ted s ens e rnust be attem.pted.; As long as the scope qfigoal 
. ■ / ■ ' ^ - ^ • 

' is kept reasonably shiall, and the experiments in implementation 



reasonably small, we will at. least generate the data on whlch„tc_make 



■/ 



J 



decisions. 



7 FurAer, what we are facing is a situation, /where we haye' 

.7 I " 7\ \ . /, ^ , ■, ' / i 



5 / ' I ‘ . V /■ * . / 

resourcof/in depth, but no't^dh hreadth. This characterizes the / 



• \*** 



Bituation at uniye^ity, in the national laboratory, and in the 



go^ernmeht. . lA^it'-ia.^Medect is the mechanism to bring thes'4 * - 






:.7 ; 



: 



in depth resources to bear, to finance the effort, and to make 

- , ’ • * • t 

use of . the results. This requires a close coupling of management 
with problem, analysis, and since it is apparent that this coupling 
has not been successful in the past, w.e should experiment, but 
'with some idea of what we are experimenting to achieve. 

Other items shoiild hemoted in passing. The costmf producing 

' i' ' ^ \ ' \ 

a Ph. D. is kiot universally agreed on, but'i^is iil the range of 

$75, 000 per (see Missio.n Granted Block Grants). With this 



fact in mind it is evident that grants of the order of $100 K to 
$300 K or so can only serve a "tickler’' function-- they can only 
be superimposed on something already, existing. While the focu'3 of 
what is being done might be somewhat changed, deep changes w'll 
n.ot take place in the short run. If, however, the grant is maintained 
over a long period of tirpe, say five to ten years, the focusing . effect 
will probably' cause changes because of the fact of hiring policies ' 
being influenced by the focus. Thus, changes cannot be expected 
in short time unless the federal commltrpent is lang.^ J„drgeness, 
-though, is not an’ easy way of assuring de sir ^effects. Very few 



universities can accept a large grant or contract on a "new" area 



and absorb the activity undertakea^into the academic structur 
rather than adjacent to it,- If it is adj^'Cjeht, it^most likely will 



e . - 



not involve faculty and students, but rather Will develop resembling 



\/fN, 









iTiore a neighboring non-profit than an integral part of the, university. 
Careful pli^nning to assure involvement with the university is 
necessary- 4if possible development of an academic base for the 
activity. It could be that this will require a new "function oriented" 
academic department. Departrnents are not created overnight and 
SO the pressure of funds> if present in sizable quantities, may 
actually be coxmter productive over the long run to the avowed 
purpose of getting the tmi varsity as a whole and as a unit involved 
in the solution of and training for the problems of tiie future^ 

Kie problam of meaningful evaluation of the affects and outputs of 
interdisciplinary grants has been mentioned. Not only does this 
involve the question /of who is tq do the^evaluation, but it is^^fso / 
one of how a program rather than a project^s evaluated* One 
manifestation of this Is the relative value Of having a good participant . 
in a project located across the hall versus an axctfllent contributor 



two thousand miles away. A strict project review would point 

' • ■ ■ ■ . ‘ 

toward .using the excellent contributor while .a program review 

might indicat^ the opposite.,^ In either case, the hitherto f/rnd basis on 

'which proposals are judged - that of excellence has, at least been 

■ ■ ■ _ : : /' / ■ . -i , ■ , ' ' ■ ■ / 

Challenged. ..'v- ,/h/ ■■ ■■• '■ '/ 

■ ■ " • < , . . \ ■ ■ ■ ’ . . ’ • • . • / 

• Many other factor s could and should be considered before / 

' ; ■ ■ i'V :<'■ : \ ' ^ ' / ■ ■ '/ 

coming to firm decisions as to whether :there is a best way to stimulate, 

' 1 ' ■ . '■ ■ ■ .75 ■ ■ ' ■' - 
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administer and supp^t interdisciplinary research. For example, 
is the purpose of die grant to ''seed’* new areas, or is it to 
expand capability in an existing area. If "t is a "seed" .grant, 

ho\y" is the transition iriada to any other assuming ^ha 

\ k ^ \ ^ 

seeding is successful- Should there be time limits (3 yea:rs, 
five years or some other time placed on such grarits? If so, 
what mechanisms will be provided. by the government and by 
the universities to assur.a cdntinuad support for good projects 
after^the time liimt has expired? J£ a university group succeeds 
in developing an interdisciplinary capability and putlook, it also 
will outgrow the sponsorship/of a given agency- /rhus, to continue 
, its work it will requif'e coordinated multiagency supp^i^tj ^ a 
goal difficult of attainment. . ^ 

What is. clear is that inahy approaches have been attempted- 
Little quantitative data exists as, to the success of the various 
attempts. Little experimentatioh has been attempted to determine 
the range of appU c-ability of each approach in ternrie of agency 
character and competence^ agency res'ources available foy inter- 
diseiplinary research^ and agency definition of problems. Wa 
need to develop this 'data if we wish to plan administrative and 
funding techniques appropriate to the problem.T^UGh data will 
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only be .derived througb experimentation by the agencies and ' 



on of results achieved by various approaches to segments 



/ 

/ ■ ' ' ^ ^ 

/ of the same or similar programs. In short, what is vitally 
needed is a quantitative study of the effects o.f agency administr* 
tive structure on the stiiTiulation and output of interdisciplinary 
research, . 
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